Release of 5-hydroxytryptamine from the mucosa is not required for the generation or propagation of colonic migrating motor complexes.
The pacemaker mechanism that underlies the cyclic generation of colonic migrating motor complexes (CMMCs) is unknown, although studies have suggested that release of 5-hydroxytryptamine (5-HT) from enterochromaffin cells in the mucosa is essential. However, no recordings of 5-HT release from the colon have been made to support these suggestions. We used real-time amperometry to record 5-HT release directly from the mucosa in mouse isolated colon to determine whether 5-HT release from enterochromaffin cells was required for CMMC generation. We found that 5-HT was released from mucosal enterochromaffin cells during many, but not all, CMMC contractions. However, spontaneous CMMCs still were recorded even after removal of the mucosa, and submucosa and submucosal plexus when all release of 5-HT had been abolished. CMMC pacemaker frequency was slower in the absence of the mucosa, an effect reversed by focal application of exogenous 5-HT onto the myenteric plexus. Despite the absence of the mucosa and all detectable release of 5-HT, ondansetron significantly reduced CMMC frequency, suggesting that 5-HT(3) receptor blockade slows the CMMC pacemaker via a mechanism independent of 5-HT release from enterochromaffin cells. Our results show that 5-HT can be released dynamically during CMMCs. However, the intrinsic pacemaker and pattern generator underlying CMMC generation lies within the myenteric plexus and/or muscularis externa and does not require any release of 5-HT from enterochromaffin cells. Endogenous release of 5-HT from enterochromaffin cells plays a modulatory role, not an essential role, in CMMC generation.